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Abstract 
Objective Establish maternal preferences for a third trimester ultrasound scan in a healthy, low-
risk pregnant population. 
Design Cross-sectional study incorporating a discrete choice experiment. 
Setting A large, urban maternity hospital in Northern Ireland. 
Participants 146 women in their second trimester of pregnancy. 
Methods A discrete choice experiment was designed to elicit preferences for four attributes of 
a third trimester ultrasound scan: healthcare professional conducting the scan, detection rate 
for abnormal fetal growth, provision of non-medical information, cost.  Additional data 
collected included age, marital status, socio-economic status, obstetric history, pregnancy-
specific stress levels, perceived health and whether pregnancy was planned.  Analysis was 
undertaken using a mixed logit model with interaction effects.  
Main outcome measures Women’s preferences for, and trade-offs between, the attributes of a 
hypothetical scan and indirect willingness-to-pay estimates. 
Results Women had significant positive preference for higher rate of detection, lower cost and 
provision of non-medical information, with no significant value placed on scan operator.  
Interaction effects revealed subgroups that valued the scan most: women experiencing their 
first pregnancy, women reporting higher levels of stress, an adverse obstetric history and older 
women. 
Conclusions Women were able to trade on aspects of care and place relative importance on 
clinical, non-clinical outcomes and processes of service delivery.  Thus highlighting the potential 
of using health utilities in the development of services from a clinical, economic and social 
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perspective.  Specifically, maternal preferences exhibited provide valuable information for 
designing a randomised trial of effectiveness and insight for clinical and policy decision makers 
to inform woman-centred care.  
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Introduction 
Taking into account women’s preferences in the design, planning and delivery of maternity 
services is a vital component to achieving woman-centred care.  One additional service that has 
come under considerable debate in the literature is the use of a third trimester ultrasound scan 
to identify growth restricted infants in healthy, low-risk obstetric populations.1-3   While 
women’s views and expectations have been reported for current routine scans provided during 
the first and second trimester,4-7 no data have been presented with regards to women’s 
preferences for a routine scan in the third trimester. 
   
Approximately 60,000 infants per annum are born growth restricted in the UK, 1,000 of whom 
die as a result.3  If detected in the antenatal period, clinicians are able to adjust management 
accordingly by monitoring the ongoing pregnancy and inducing labour if there is evidence of 
risk to the mother or infant.  Clinicians now possess the expertise in managing these infants, 
with survival rates dramatically improved over the past twenty years.8  However, there remains 
a large proportion of growth restricted infants that go undiagnosed until birth.  The Royal 
College of Obstetricians and Gynaecologists indicated that the percentage of infants with intra-
uterine growth restriction detected using current recommended guidelines is 33 percent.9  In 
the majority of cases, intra-uterine growth restricted infants that remain undiagnosed until 
birth are born to mothers who are experiencing a ‘normal’ pregnancy and who are, therefore, 
categorised throughout pregnancy as ‘low-risk’.3  A review of the incidence of intra-uterine 
growth restriction in the United States found that growth restriction has a more detrimental 
effect on fetal morbidity in the third trimester and called for an improvement in the 
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surveillance and detection during this stage of pregnancy.10  It is this need to improve the rate 
of detecting intra-uterine growth restricted infants amongst low-risk pregnant women that 
gives rise to the proposal of a routine ultrasound scan during the third trimester.  Since the 
1980s, the use of ultrasound scans in pregnancy has become standard practice, favoured by 
obstetricians and women alike.11  Certainly, the technology enables practitioners to obtain 
more accurate estimates of fetal weight and growth than tape measurement alone.12  However, 
in the absence of a strong evidence base for clinical and cost-effectiveness,13 ultrasound use in 
the third trimester has remained ad hoc.   
 
The views of health service users need to be incorporated into the decision-making process by 
way of identifying needs, and prioritising and responding to those needs.14  Prioritising 
healthcare services could be achieved by individualising care, based not only on clinical 
indications, but also on consumer preferences.  There is a clear recognition of the need for user 
engagement in the planning and delivery of health services in the United Kingdom.15-16  This is 
deemed particularly important within maternity services, as highlighted within the United 
Kingdom government’s guidance document and national framework for modern National 
Health Service’s maternity services, Maternity Matters, which stipulates the importance of 
woman-focused and family-centred care that is patient-led.17  Previous research into women’s 
views and preferences for ultrasound scanning has focused on the early dating and anomaly 
scans.4  A systematic review7 on women’s views of ultrasound scans assessed studies that used 
both quantitative and qualitative methods and reported several aspects of scanning which 
women valued, including seeing the baby, seeing movements and the reassurance received 
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from the scan.  Incorporating these beneficial effects of ultrasound scanning into economic 
evaluations has been recommended.18 
 
This current study aims to identify maternal preferences for a third trimester scan and 
determine differences in preferences, using a discrete choice approach, which could assist in 
prioritising the delivery of services to those who value them most.  Discrete choice experiments 
are a preference elicitation methodology, which is being increasingly used in health services 
research to determine patient, health care professional and policy maker preferences for a 
variety of health care products and services.19  A discrete choice experiment presents 
respondents with a series of hypothetical scenarios describing alternative options for a 
healthcare service or treatment and asks them to choose which option they would prefer.  
Through respondents’ stated preferences, the analyst is able to assess preferences for each 
attribute, along with tradeoffs and willingness to pay estimates.20  Examples within the area of 
maternity care have examined alternative packages of care,21 antenatal screening for Down’s 
syndrome22 and intrapartum care.23 
 
The primary objective for the current study was to determine maternal preferences for 
attributes of a third trimester ultrasound scan with indirect willingness to pay estimates.  
Secondary objectives centred on identifying subgroups of women who exhibited higher 
preferences for the ultrasound scan. 
  
Methods 
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Study sample and procedure 
Data were collected from healthy, low-risk pregnant women attending a large, urban maternity 
unit in Northern Ireland using a cross-sectional observational study design.  Two hundred 
women were approached during their first antenatal care appointment at 14-16 weeks’ 
gestation, within the antenatal outpatients’ clinic.  Those who were over the age of 16, and self-
reported that they were at low-risk of developing complications, were invited to participate.  At 
a subsequent antenatal care appointment, between 22 and 28 weeks’ gestation, participants 
provided consent and were asked to self-complete a questionnaire.  A researcher was on hand 
throughout to answer queries.  Participants who, on inspection of their maternity notes, were 
classified as being at high-risk of complications were removed from the study.  This latter 
classification of high-risk pregnancy was achieved using National Institute for Health and Clinical 
Excellence guidelines on the routine care of healthy pregnant women.24  Ethical approval for 
the study was obtained from the Office for Research Ethics Committees Northern Ireland (REC 
reference number 05/NIR05/47) and research governance procedures were followed at the 
study site. 
 
Discrete choice experiment 
A discrete choice experiment was designed to elicit preferences for an ultrasound scan carried 
out in the third trimester, following guidelines set down by Hensher et al.25  A vital component 
in the experimental design stage is the identification of relevant attributes and levels, as these 
are the basis for individuals’ choice behaviour and sources of preferences.25  The aim for the 
researcher is to present individuals with a set of attributes and levels that are context specific 
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and that maximise trade-offs between and within attributes, thus providing data that are most 
pertinent to informing policy makers and healthcare practitioners.20 The attributes and 
associated levels, which were used to describe the alternative scan options for this discrete 
choice experiment, were identified through a systematic literature search,  in-depth discussion 
with health professionals and analysis of current practice.  This included a review of qualitative 
and quantitative research studies exploring women’s views and expectations of ultrasound 
scans in pregnancy. 4-7, 26   Table 1 presents the full set of attributes and the corresponding 
levels used within the choice sets. 
 
Insert Table 1 
 
Definitions of each attribute were provided to respondents prior to completion of the discrete 
choice experiment.  The first attribute, additional non-medical information, was described as 
the respondent being able to see their baby on the scan monitor and having the opportunity to 
confirm their baby’s gender, if provided.  The cost attribute was defined as the costs 
respondents would personally have to pay for the service, including the cost of the scan, travel 
expenses, possible child care costs and any lost income.  The third attribute, healthcare 
professional, represented the professional who would be undertaking the scan.  The final 
attribute, detection rate, represented the ability of the scan to detect abnormal fetal growth.  
Respondents were explained that a small number of infants do not reach their growth potential 
and that the aim of an additional routine scan was to assess whether pregnancy was 
progressing as normal by checking the baby’s health and environment. 
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Particular attention was given to the levels assigned to the detection rate and cost attributes, in 
order to ensure women were trading with realistic rates.  For the detection rate attribute, levels 
were assigned following a review of the literature9, 18, 27-28 and in consultation with two 
consultant obstetricians and a senior ultrasonographer.  The aim of the attribute’s levels is to 
acknowledge the sensitivity and specificity in the method by distinguishing between differences 
in detection rates when inherent factors are taken into account.  These include, the training 
received, skill and experience of the scan operator, the capabilities of the scanning equipment 
and physique of the mother.  For the cost of the service attribute, costs incurred by the 
National Health Service, as well as service users, were taken into account.  These costs have 
previously been outlined in a comprehensive cost analysis of ultrasound scans during pregnancy 
for both providers and users.29  A lower limit was set at £0 to represent the United Kingdom’s 
National Health Service premise of being free at the point of access and allow for respondents 
who objected to paying for antenatal care i.e. protest bidders, a £30 level was set as an 
estimate of the average out of pocket expenses for women attending an antenatal 
appointment, £80 to represent the cost to health care trusts for providing a third routine scan 
and an upper limit of £140 was used to reflect the cost to women for accessing the service as a 
private antenatal patient. 
 
The attributes and levels are presented to respondents in the form of pair-wise choice 
scenarios, asking them to indicate which scenario they prefer.  A fractional factorial design type 
was chosen, with an orthogonal main effects plan, using the Statistical Package for the Social 
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Sciences software,30 generating 16 choice scenarios for participants that would maximise trade-
offs between and within attributes.  An unlabelled discrete choice experiment was designed, 
where the generic labels of Scan A and Scan B were used for the two alternatives, thus ensuring 
that respondents based their choice on the attributes alone.  Women were also presented with 
a third option of having no scan.  This third option enabled study participants to be presented 
with an unconditional choice set where they could opt out, if preferred.  To ensure the 
attributes and levels were appropriate, the first 25 respondents were asked if there was 
anything else that they would consider to be important when choosing to have a third trimester 
scan.  None of these respondents identified any missing attributes; hence no changes were 
made to the design of the experiment.  An example of a scenario given to respondents is 
presented in Figure 1. 
 
Insert Figure 1 
 
Maternal characteristics data 
In order to identify heterogeneity in maternal preferences for the attributes of the ultrasound 
scan, by testing for interaction effects between the service attribute levels and maternal 
characteristics, additional information was collected that focused on maternal demographics, 
details of obstetric history and current pregnancy perceptions.  Regarding maternal 
demographics, maternal age, marital status and socio-economic status were recorded.  A proxy 
for the latter item was derived from respondents’ postcodes, which were transformed using a 
deprivation measure31 that provides a weighted single score based on income, employment, 
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health and disability, education, proximity to services, living environment and crime and 
disorder.  Details of obstetric history were used to categorise women into three groups: women 
who had no previous pregnancies, those who had one or more previous pregnancies with no 
problems reported, and those who had one or more previous pregnancies with a problem 
reported.  Obstetric history has been incorporated into previous research into women’s 
expectations and experiences of antenatal care and is acknowledged as a significant factor in 
forming expectations of care.5, 32-33   
 
With regards to current pregnancy perceptions, respondents were asked how they felt about 
becoming pregnant using a standardised measure developed by the Pregnancy Risk Assessment 
Monitoring System in the United States34 to determine whether a pregnancy was planned or 
not.  Respondent’s self-rated physical health was derived from a single measure, using a four-
point scale ranging from poor to excellent.  Finally, respondents completed the Prenatal 
Distress Questionnaire35 to measure levels of pregnancy-specific stress.  Good test-retest 
reliability, internal consistency (Cronbach’s alpha range of 0.78 to 0.90), convergent validity, 
construct validity and predictive validity have previously been reported.36  For this study 
sample, Cronbach’s alpha was 0.79.  The additional information collected thus provided a 
context under which women were making their choice decisions within the discrete choice 
experiment. 
 
Data analysis 
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Choice data were effects coded and entered into NLOGIT 3.037 for analysis using a mixed logit 
model.  Maternal characteristics that were collected in the form of categorical variables were 
dummy coded; while discrete continuous data, including maternal age, were maintained as 
such. The choice outcome is the variable that signifies the choice decision made for each 
scenario, and, as such, is the dependent variable within the model.  The method of maximum 
likelihood estimation was used to estimate the model.  Equation 1 presents the indirect utility 
(or value) function for an option i: 
 
iKiKiiiiiiii XXXXV εββββ +++++= ....332211  (Eq 1) 
 
Where Vi is the observed utility for the ith option (ultrasound scan), estimated as a function of 
the attribute levels.  For example, β1i is the estimated coefficient associated with attribute level 
X1 and alternative i, representing the influence that the attribute level has on the choice 
decision made by respondents.  εi is the parameter estimate not associated with any of the 
observed and measured attributes, which represents on average the role of all the unobserved 
sources of utility. 
 
The possibility that maternal characteristics also had an effect on choice outcome was explored 
by estimating interaction effects with the attributes.  Estimation of trade-offs between 
attributes was assessed using marginal rates of substitution, providing the indirect willingness 
to pay estimates for each attribute.   A check was also made of the sign of the estimated 
coefficients for all attribute levels to verify if they were consistent with a priori expectations, 
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while the goodness-of-fit for the estimated model was addressed by examining the pseudo R-
squared value. 
 
Results 
A total of 200 women were informed of the current study and invited to participate.  One 
hundred and eighty three (92%) women consented and completed the discrete choice 
experiment.  Two (1%) women were withdrawn following identification of being at high-risk of 
complications and a further 35 (19%) questionnaires were removed following internal validity 
testing through the inspection of responses for the occurrence of lexicographic preferences, i.e. 
where respondents display ‘irrational’ responses, being unwilling to trade between the 
attributes and attribute levels.  In particular, these respondents displayed evidence of non-
compensatory decision-making by refusing to trade between attributes, resulting in an inability 
to estimate marginal rates of substitution.  Data analysis was conducted on a final sample of 
146 (80%) women. 
 
A summary of maternal characteristics of the final sample is presented in Table 2.  Data on 
maternal age, marital status and parity were compared to regional statistics38 and were found 
to be similar. 
 
Insert Table 2 
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Table 3 provides the results of the mixed logit model, which included interaction effects with 
maternal characteristics.  Marginal effects are represented by Beta coefficients, which indicate 
the attributes that had a significant impact on maternal preferences.  Standard deviations for 
the main effects indicate the amount of preference heterogeneity observed in the study 
sample.  If the standard deviation is statistically significant, it suggests that heterogeneity exists 
in the random parameter estimate.  In other words, respondents exhibit individual-specific 
preferences that may be different from the study sample mean.  The interaction effects 
between attributes and covariates then help to break down some of the heterogeneity 
observed and provide an explanation as to its presence or, rather, explain the relationship 
between respondents and their choices.  Only interaction effects that were found to be 
statistically significant (p≤0.01) are presented. 
 
Insert Table 3 
 
Preference formation was as expected a priori, with women exhibiting a preference for the 
provision of non-medical information over not receiving it; no or low cost over high cost; and a 
higher rate for detecting abnormal fetal growth over a lower rate.  The healthcare professional 
providing the scan was not valued by the study participants (p>0.1), suggesting that women did 
not value or did not consider this attribute within their decision-making process. 
 
With regards to the interaction effects, only two attributes were influenced by maternal 
characteristics: non-medical information and cost.  Four interaction effects with the non-
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medical information parameter were shown to be statistically significant (p<0.01).  The negative 
Beta coefficients exhibited by interactions with age, stress and socio-economic status indicate 
women’s preferences for non-medical information increase as maternal age, pregnancy-specific 
stress and/or socio-economic status increase.  However, the association with the latter 
maternal characteristic accounted for a minimal difference in utility (β=-0.01).  With respect to 
the interaction effect of obstetric history for non-medical information, a positive coefficient 
implies that primiparous women and women who reported previous obstetric problems 
displayed greater preference for non-medical information than multiparous women who 
reported no previous obstetric problems (β=0.48; p<0.01). 
 
Differences in the preferences held for the cost attribute were explained, in part, by 
interactions with two maternal characteristics: marital status and obstetric history (p<0.01).  
The first, cost x marital status, suggested that women who were single or divorced were less 
sensitive to changes in the cost of the scan than their married or living together as if married 
counterparts.  The second, cost x obstetric history, suggested that primiparous women or 
multiparous women who reported problems during previous pregnancies were also less 
sensitive to changes in the cost of the scan compared to multiparous women who reported no 
previous obstetric problems.    
 
The overall preference by women for receiving a third trimester scan was reiterated by the lack 
of preference for the opt-out alternative, which displayed the largest negative Beta coefficient 
(β=-2.71; p<0.01).  With regards to the overall fit of the model, the pseudo-R2 value was 
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reported at 0.47, indicating that it was able to explain nearly 90 percent of the variation in the 
data.25 
 
In order to assess the relative impact of each attribute, marginal rates of substitution were 
calculated.  Three attributes were included, with additional detection rate and non-medical 
information used, in turn, as the denominator, and cost used as the numerator, so that the 
implicit price of each of these attributes could be calculated.  The marginal rates of substitution 
are presented in Table 4. 
 
Insert Table 4 
 
These results represent the implicit price of a shift from not providing non-medical information 
to providing non-medical information and a shift from a lower rate of detection to a higher rate 
of detection, i.e. other things being equal, respondents were willing to pay £80.67 for the scan 
to provide non-medical information and £54.68 to obtain a greater rate of detecting abnormal 
growth. 
 
Discussion 
The results of this study suggest that women do value a third trimester scan.  The analysis of 
the discrete choice experiment demonstrated that the most important attributes for 
respondents were the additional detection rate that the scan could provide, the additional non-
medical information and the cost to them of the service.   This evidence supports similar 
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findings from previous qualitative and quantitative-based research on women’s views and 
expectations of first and second trimester ultrasound scans.4-7  Also of interest was the 
attribute representing the healthcare professional who undertakes the ultrasound scan.  This 
attribute was determined as insignificant in determining respondents’ choice decisions, 
implying that it was not valued by respondents.  A previous study on preferences for primary 
care consultations reported qualitative data and cited a series of reasons for ‘irrational’ choices 
with respect to the healthcare professional including, information from other choices, 
additional assumptions made, own experience/protest answers, consistent underlying 
preferences, indifference, random error and contradictory preferences.39 
 
When maternal characteristics were included in the modelling of the choice decisions, several 
associations with preferences were uncovered.  Regarding the cost attribute, respondents who 
reported a poor obstetric history and those who were single or divorced were less sensitive to 
changes in the cost of the scan and, therefore, were willing to pay more.  It is perhaps intuitive 
that those who have experienced problems during previous pregnancies would value an 
additional scan more highly.  In addition, the willingness of single or divorced women to pay the 
higher levels of cost indicates perhaps a greater desire for reassurance derived from the service 
in these groups.  For the attribute representing the scan’s ability to detect abnormal growth, no 
significant associations were found in relation to any maternal characteristic i.e. all women 
valued this attribute equally.  This demonstrates women’s preference for affirmation of their 
baby’s health, irrespective of individual differences. 
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Ultimately, differences across women’s preferences were most evident regarding the provision 
of non-medical information.  This attribute presents a tangible aspect of scanning, which allows 
women to see their baby on the monitoring screen, see the baby’s heartbeat and movements, 
and possibly confirm the baby’s gender.  These latter attributes are unique to ultrasound 
scanning.  While current recommended techniques, such as symphysis-fundal height 
measurement, are of equivalent clinical value for detecting abnormal growth,24 they do not 
provide women with an opportunity to observe their baby. This research reiterates the 
importance of the value of non-medical outcomes to patients, a factor that has increased in 
importance within the health economics literature during the past ten years,40 but has had less 
impact in the wider literature on health services.41   
 
This is the first study, to the authors’ knowledge, that provides indirect willingness to pay 
estimates by women for attributes of a pregnancy scan in the third trimester.  The ‘cost’ 
attribute represented a proxy for value and was subsequently used to assess the implicit price 
of the non-medical information and detection rate attributes through marginal rates of 
substitution.  However, Slothuus Skjoldborg and Gyrd-Hansen42 note that willingness to pay 
estimates gained from respondents through discrete choice experiments are intertwined with 
the cost attribute of the service and, in particular, the levels offered as a choice.  Individuals are 
influenced and guided by the cost limits presented to them in the exercise and, therefore, may 
not be able to demonstrate their true valuation of the service if the cost variable has upper and 
lower limits that do not reflect their own.43  In the current study, the discrete choice 
experiment used a range of levels that were commensurate with actual costs reported, as 
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opposed to providing an extreme level to attempt to identify the true limit or benefit women 
have for the service.  While the results showed that women had greater willingness to pay 
estimates for obtaining non-medical information than for increasing the detection rate from 40 
to 70 percent, the reader should be aware that these prices represent substitutions within the 
attributes, as opposed to across attributes. 
 
Typically, willingness to pay estimates for publicly-funded health services have been used to 
report relative preferences for different services or service configurations (see Deverill et al.,21 
Pitchforth et al.,23 and Bijlenga et al.,44 for recent examples within obstetric care).  Shackley and 
Donaldson45 referred to the problem of how to use the information gained from willingness to 
pay studies within policy decision making in a publicly-financed environment.  They concluded 
that any elicitation must employ methods that realistically reflect the circumstances of service 
provision within the National Health Service, so that healthcare decision makers can make 
effective use of any findings.  More recently there has been a push towards utilising the 
information directly in economic evaluations of health technologies or interventions.20  The use 
of discrete choice experiments, as a possible means of providing relevant information for 
inclusion in cost-benefit, cost-effectiveness and cost-utility studies, is growing in momentum.20, 
46, 47  In this particular instance, a full economic evaluation of a third trimester ultrasound scan 
in pregnancy should incorporate maternal costs/benefits.  It is clear from this study that 
respondents were capable of understanding the hypothetical nature of the discrete choice 
experiment without introducing protest bids or strategic biases, which would have resulted in 
respondents showing no regard for the personal cost of the scan.  This study sample was able 
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to use the cost attribute to value the attributes and attribute levels describing the additional 
antenatal scan. 
 
Study limitations 
With regards to sampling methods, the authors acknowledge the limitations, in terms of sample 
representativeness, of using a convenience sample derived from the antenatal outpatients’ 
clinic of a regional maternity unit.  Regional statistics38 were obtained for maternal age, marital 
status and parity, which confirmed a representative sample with respect to these factors.  
Future research could explore the implications of broadening the sample to include private 
patients or a range of individuals with a particular stake or interest in the additional service 
(obstetricians, midwives, fathers and families) or even the general public, which would be 
warranted within a publicly funded health service.  Most recently, Bijlenga et al.,44 elicited 
direct and indirect willingness to pay estimates for obstetric care from a sample of laypersons. 
 
The indirect willingness to pay estimates derived from this discrete choice experiment must be 
viewed simplistically as preferences for the related attributes, and not as an actual price that 
women would pay for such a scan.  The estimates were invariably influenced by the upper 
attribute level of £140, which subsequently limited the maximum valuation respondents could 
exhibit.  A previous study, published in 1985, to identify direct willingness to pay estimates for 
ultrasound scans in low-risk pregnancy placed no limitations on price by using an open-ended 
contingent valuation method and, as a result, reported mean estimates of $706.48  Future 
research could perhaps explore a range of techniques to calculate and compare direct and 
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indirect willingness to pay estimates for a third trimester scan.  Information on direct 
willingness to pay measures would require an approach that fully informed participants of the 
medical and non-medical capabilities of ultrasound scans during the third trimester, in addition 
to the capabilities of current and alternative techniques to detect abnormal growth, such as 
abdominal palpation and symphysis-fundal height measurement.  An informed choice could 
then be made on the price they would actually be willing to pay for this service.  Any pricing 
would also have to consider the full financial resource implications to antenatal services of 
providing an additional routine scan to healthy, low-risk pregnant women. 
 
Conclusion 
The research presented in this paper engaged maternity service users, giving an opportunity for 
women to express their preferences for a third trimester ultrasound scan and identified the 
relative importance placed on clinical and non-clinical outcomes, along with processes of 
service delivery.  The results provide valuable insight for clinical and policy decision makers and 
should enhance clinicians’ understanding of women’s priorities for ultrasound scans in 
pregnancy.  In particular, the high valuation by healthy, low-risk women in this study for non-
medical information emphasises the importance of non-clinical outcomes, which historically 
have been undervalued in maternity services research.  In the field of health valuation and 
utilities, non-clinical outcomes are an important feature of patient-reported outcome 
measures.  Incorporating these aspects into shared decision making is essential, if public 
involvement in the development of services from a clinical, economic and social perspective is 
to be achieved.  Findings from the current study could be used to inform the design of a large-
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scale randomised controlled trial on the clinical and cost-effectiveness of a third trimester 
ultrasound scan, by providing data on both the clinical and non-clinical outcomes as benefits to 
women. 
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Table 1 The attributes and levels used to elicit preferences for an additional late 
pregnancy ultrasound scan 
Attribute  Levels 
Non-medical information  Yes; No 
Cost to you of the service  £0; £30; £80; £140 
Healthcare professional  Consultant; Doctor; Midwife 
Detection rate  70%; 40% 
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Table 2 Maternal characteristics of study sample (n=146) 
Characteristic No. (%) 
Age (mean ± sd) 28.88 ± 5.81 
Marital status 
Married or living together as if married 
Single or divorced 
 
106 (72.6) 
40 (27.4) 
Obstetric history 
No previous pregnancies  
Previous pregnancies with no problems reported  
Previous pregnancies with problems reported 
 
51 (35) 
65 (44.5) 
30 (20.5) 
Socio-economic status (n=143) 
1 (most deprived) 
2 
3 
4 (least deprived) 
 
69 (48.3) 
38 (26.6) 
28 (19.6) 
8 (5.6) 
Pregnancy planning (n=142) 
I wanted to be pregnant sooner 
I wanted to be pregnant then  
I wanted to be pregnant later  
I did not want to be pregnant then or anytime in the future 
 
29 (19.9) 
68 (46.6) 
33 (22.6) 
12 (8.2) 
Pregnancy-specific stress score (mean ± sd; range) 15.42 ± 7.43; 0-46 
 
30 
 
Table 3 Results of the mixed logit model including interaction effects with maternal 
characteristics 
Variables Β (SE) Standard deviation (SE) 
Non-medical information    
  Provided  1.65** (0.63) 1.09** (0.10) 
  Not provided*  -2.22  
Health care professional    
  Consultant  -0.29 (0.22) <0.01 (0.82) 
  Doctor  -0.16 (0.25) 0.17 (0.81) 
  Midwife*  -0.34  
Cost    
  £0  1.85** (0.36) 0.18** (0.18) 
  £30  0.65** (0.36) 1.30** (0.10) 
  £80  -0.61 (0.37) 0.03 (0.21) 
  £140*  -3.50  
Detection rate    
  70%  1.11** (0.06)  
  40%*  -1.11  
No scan  -2.71** (0.09)  
Interaction effects   
Non-medical information x age -0.04** (0.01)  
Non-medical information x obstetric history  0.48** (0.17)  
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Non-medical information x stress  -0.03** (0.01)  
Non-medical information x socio-economic 
status  
-0.01** (<0.01)  
Cost x obstetric history  -0.23** (0.10)  
Cost x marital status  0.20** (0.08)  
No respondents  146 
No options per choice scenario 3 
No choice scenarios per respondent 16 
No observations per respondent  48 
Total No observations  7008 
Pseudo-R2  0.47 
*Baseline level, with effects coding, is calculated as the negative sum of the estimated attribute 
levels and adjusted for preference heterogeneity where significant 
 ** p<0.01 
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Table 4 Respondents’ marginal rates of substitution between cost of a third trimester 
scan and other attributes 
Preferred attribute level Willingness to pay, mean 
Non-medical information provided £80.67 
70% additional detection rate £54.68 
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  Which scan do you prefer?    
 
Figure 1 Example of a choice scenario 
 
 
 
Scenario 1 Scan A Scan B  
Non-medical information Yes No  
Cost to you of service £30 £80 No Scan 
Healthcare professional Midwife Doctor  
Detection rate 40% 70%  
